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METHOD FOR SCREENING BIOMOLECULE ACTIVITY REGULATOR 



(57) Abstract 

A method for screening a low molecular weight substance 
which binds to a specific site of a biomolecule and thus may be usable 
as a starting material in developing drugs. This method comprises 
screening a substance which undergoes an interaction with a specific 
area of a biomolecule having an activity to thereby regulate the 
activity through the following steps: (a) the step of selecting a 
recombinant undergoing an interaction with the above-described 
biomolecule from a peptide library consisting of recombinants each 
presenting at least one of various peptides on the surface; and (b) the 
step of selecting a substance inhibiting the interaction between the 
recombinant thus selected or the peptide presented by this 
recombinant and the above biomolecule. 
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KS^. Nature, Vol. 354, 82, 1991){i. m.m^a(D^y^ K V - 'it^^^^t^T 
UTfitAZlLTV^^o mXlt. mmcDy T-i^^ ^ xru-f •^>^'A^ 
7°^ K ^ U — ii. > ^ 5. K (Wiighton, NC s Science, 

Vol. 273, 458, 1996;lo <i; tf^'Cwirla, SE^. Science, Vol. 276, 1696, 1997). l^-b 
y^— • U;b"> K3iiS^PlS^J(Martens, CL^). J. Biol. Chem., Vol. 270, 21129, 
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1995)^. m.mshmmz^\.^x^mti:^y'^ k u- H■'fb-&t)©fgB^3ffiv^?,tLT 
m.^R^titzm-if~co'^^m.n^m\^x ^m^m. (u:«>k) ©;^^u— ->^'^^t 
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m-r^cDizX^mtj]-7:$>:ht.^x.tzo o^D, yT — i^i^m^y°^ \'l±z7T — i^ 
iuh) yfr-^'-) zht^i^. :zti^yn — y'tLXy.^')-->^Ltzm'^. 

-<y°^ K^^^it^ hti4 >^^^^mm-t^^y^ ^^i^com^iz^mx^^:! 

iz^^mmm^mcDtm^at^. mmimmizx^'mmmti^&n^i=-o:)mmi\:.. m 
m^miz^^-r^u'ty^ — tv iiy y o:>^^mit.^n(:^m^mcDmMizm\^. 

'i^(Dmm.^M'r^TKymxy)m.t>nxu:bo ■^^m^ht^yT—^j^^y.rv-i 
• ^ >yA^r^ K^-r ')—^m\^x'n^x^fzm^mmi<D^^t^^s y 
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(Patick, A.K et al., Clinical Microbiolgy Reviews, 11(4), 614-627 (1998)^>&# 

(b) mn^ntzmm:x.^'m^mMm^^'mtm^s-r^-<^y^]'t. mm^i^ 
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^fz. :Kmmx(D'^'^tjLiKm.%Mhnm.u-r-7 ^ ^ -mmii^^^n^tjitzmz. 

mx^tiitmnmMmi'Pr^mw'^cD^^T ^ m^iz^-^r^^y^ k tmn 
mKi'^mizmi^-r ^mtizifi^^T ^ ^y^ h't^mnx < ^^inrntm^cD^^mt^ 



wo 00/53740 



PCT/JPOO/01478 



6 



-h (Surrogate) ^y°^ ]^ Ltzo Tt^iiD-ib. m^tm^^T W, 

ffiSf^ffl ^ fli5 -r ^ rSt4 ^ ^ r a -fb-^ti ^ ?ij^6^ i^MiRT ^ ^ !g#t-r § :i ^ 

> CDMBP-NS34a{z -r ^ TOt4 ^ ELI SAvST M!^ t :t ^ TElT' ^ o 

ma {is rn^T— 4fPIg^JHCP1271{Cct§^II:7T-v©NS34a;iS-&-\©g^S 
!a4{i. rDT^T'— tfPIS^JHCP1231(ZJ;:S^|I:7T-v^ONS34a^-&-\®^# 
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^ PI g u ^ V > ^ h ^ ?N -r o 



Vol.11, No. 13, pp.l759-1764)T■^tML;t^J®Sffll^tL{^ rl5R5c7)7T — 
i^-^- > ^*A^7*^ H V -r ij — , f^ij^{i\ Ph.D Phage Display System (New 
Englamd BiolabsftM) h'<£|gA LTffi l^T ^> J; V^o y T — iy y Ix^y^ 

^SSK (l?iJx{±geneIII^SM) ©N*»ijafE^{z 6 ^ ISMJ^OT ^ y 
^3- Ft"^^ >^'A-^e}cJfife^<£J^.fSb^ cn^aif — i^DNA^fflV^T:7 
T — i;^*i^^alM■r*^{^^feV^o ^ CD ^ bTtiScott, JK. and Smith, GP., 
Science, Vol. 249, 386, 1990,-^. Cwiiia, SE.^. Proc. Natl. Acad. Sci. USA, 
Vol. 87, 6378, 1990^CD$g^ASfe ^ o 7 T- vDNAi: LT {i. — 
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^-i- :7~^ U— A^nvitrogenaj; t)Tl5Hg^tiT*5D. ^ijffl RitfeTfeao 
y°uy=--r—\Hzmm^-\t^ ^-^Ltzy T-i^^m\.. $m^y T — i^^i9ir^lzx 

yT-i^m^m^n^c, z:ixm~^ji^ri->:^m^tzi^iz, mm-xmrnizmm 

mxi^m L ?t fts i^i^±m^iz^^-r § :7 ^ — ^' U j^^^ ^ > ^' U rJ — ;i/^-Cr 

n^Xh^o ^CDy^mti^Xm^lt. \^-X^m\^^^:^'^^ (Lam, KS^. Nature, 
Vol. 354, 82, 1991) . r^^ffi 7 ;r — i> > (Houghton, RA6^ Nature, Vol. 
354, 84, 1991) , T^^Dri/— (Fodor, SPA?,. Science, Vol. 251, 767, 

1991) tji}^tm^^nx\.^^o -^^y^ y^-^f^iz^ii-^T ^ y M^cDumM^x 
fflj (1992^, Am^^mt) ;^^yy>y.^—^m ^^y^^ k — >>-fev7;j 
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(1976^1^, John Wiley & Sons, N.Y.) ; ^^t>";^5^a- y — h r y i; >y )<■ . 7 
□1 — X -^r^-f K • v>-b (1969^, W.H. Freeman and Co., San 

Francisco) ^Ciaftfe^ tlfc * © V^ ^ d i: yb^T # ^ o Hffivi (ir|? jig 

HCV^V At^ZJ— Kt-^^'U yu5^-( > ±(DT ^ y ^iB^iJ(985S 
fflV\ (Biochem. Biophys. Res. Commun. , 210, 1059 (1995)) Iz 

G. p. Smith (^(D:^m (G. P. Smith Methods in Enzymology, Volume 217, 
pp. 228-257) :Lti)X^^o Tti:t)%. ±HBcDil D NSSr n If ^ i3 

-¥'r^Mi^^^%m^-^xm'bn^m3y°uy'-r-'\z(Dmm >%^tfM 

LtzyT-i^^^^iHirtntxi^o 
^^mmizmm-rzt. hcv^ y /^M^mommizm-Di^x. Nssro^^T— t^cD 

mmi'^^y {mmmmm^W) ^=i— H-r^DNA?:^f#-r^o PCR (Polymerase 
Chain Reaction) r£{Zcttitt\ P/fStDDNA^^^^C^ffT: t ^(DW^. 

m.(D N c *i^fiiij {zmm(D^mt ® tz^iz'^^-^com m-^^ '^^:i}it^ 
Ll^o electa Lx-^jv h—y.^^m^nim?)^<i:}f^mf^c 

tt^X^^o 



wo 00/53740 




PCT/JPOO/01478 



10 



—t^i'fWiL. v-^fflv^T. mmm^ii^(Dm.nt^^m'mLtzcd 

^ DNA® ■T' > ^ -fe > ;^ DNA NS3 r D ^ -tf M^J^ pIfetM aM<7)-t>::^r^'i'v — 
NS34aj iiBSHB-r^tl-^yb^fe^) ^ =i— K f ^DNABr^T-^^iiff -<^^-^lz^ 

©DNAKfTit ^ isdna^ © iim x. ^ ^ - § Mit-r ^ :i i: § o 

TfiSScD^^:/ h (f:?iJx.{i"Protein Fusion and Purification System, New England 
Biolabsttili) ^ffl(,>. ^ h v^ft® h u — m&om^n(Dm^^ 

f#^n;tt§a!^4JC7)^il^eMs b<{iMBP-NS34a {i. I^SaM^c^r^LT 

<&fflV^T^^ • Mi^-rS^l h^b^Rltg-efcSo MBP-NS34a(D^-&C(i. T'^n-;^ 
<&Sl^L7"cti«:. D— ::^l/y>(New England Biolabs^±t!^) ^ii'^ffl 

T§?)o OUT. ::©ct a UT^J^^-M-jtgaH^ x-'f ^p^^ ^— 5p|^(7)r:7 
EI ^ -r ti {±' ct I ^ o 

EI^LfcMBP-NS34a^i:'^fflV^Ts^MSM{Cit^Me^^3,1g'^-ri>:7 T-v^ D- 
><£?llRr^;^ri^ bT(i. f^iJx.«" G. P. Smith^©^?* (G. P. Smith?,. 
Methods in Enzymology, Vol.217, pp.228-257) C 5i)5T' S f^'Jx.{i\ 
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mm-r^ztfj^x^ :icoyT—ty^Tjiij^)x^mLtzm:. i^mmizmm^ 

-fr i) d ^ {:: o TMBP-NS34aiz!r^^-fit) f^liS^I- ^ 7 T - V ^ D — > ^tiilg ^ -t^ :S 
:Ltt^X^^o 

K.mB?-}isuahm^m^^^s-ryr—i^^mmr^:itt^.x^^o 
±$^i3mxm^ntzTy\:^iy u h±©y^^a=iD --^igat. mi3k 

m^mi.. ^(Dmmm^m't^L. ^(D±m^^^'):^^\yy':/v^—Mtmzit-r 

^:LhizJ:K) y T — i^^mMX^ ft ^tifc^ r — i>'^ n — >AS0;ij;t{i"MBP-NS 

m'^-r^:itt^X^^o m^it. HRP/Anti-M13 conjugate {T-^ Ay t JW 
i/TttS^)^fflV^T> M,|§0^lCMBP-NS34a(z^#nt4^*#-^^r^ KS=3 — K LTl^ 
^yT — i^'^v — >^m^Ztt^X^^o 

Z.(D^oiZ lyXm^-HSSU^CD^FB-at^WUX ^ tz y T — t^^ ti — >t)^^ Fle^ 
Prep Plasmid extraction Kit ( T'V -y- A 37 V T^tili)^$ffl V^T31S'J^ 

Htzyr—i^mMcD-^mMA^mmx ^ mntm?-n^34siizm^T^ :itti^ 

mux ^tzy T-iyMkt)^ib. 0iJ X. it > — ® ;5 i£ ( Sanger, F. ^ , Proc. 
Natl. Acad. Sci. USA, 74, 5463, 1977) iZ X -o X > V AdMmU^ '^'^T ^ :z 

tt^x^^o 3©DNAtIM©iS^'J=t D^ y T-i^'^u-ytmm^izi^^.-r^T 

^ y mEim c m^r^ :itt^x^^o 

=^cCjo. -Mmmmiz$^m^tix\^^yT~i^^ dnas mihx.i^^^ti.xcD:km 
m(Dm'oi&^^iZ'jbm^ji—^mtiimmtMmmizm'mx$)K). m^i^. Maniatis^) 

<©^i^tt (T. Maniatis?)> Molecular cloning A Laboratory Manual, Cold 
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Spring Harbor Laboratory, 1989)iCH3ii5^nT V^^o '($ffi-r^@|^^ 

^ ^WMimz^^^x \y,i±2\^x±.(DT^ ^mnrnz^^mm. wx. st>vx{i 

A^^MJTHJgMJiLT*) ctl^o ^^iC. f^ij;t{i\ gpjiz:;}^^6<j'^^vi (Kramer, 
W. and Frits, H.J., Methods in Enzymology, 154, 350, 1987)^ rpcRU 
(1991^, HJB ttJUS^) 11155—160 Mt^SBIS^nT U =i > 
ti-^>hPCR^£. r^i^g^^if ipij Vol.8, No.9j (1990 ^, ¥±4±) |g63~67M 

01 ;i/ tz^ o }t ^ T - V © a ^ . f^ij X. um'-i^t) ^ t>'^;i/7i- =3!^ $x ^- ^Wii 

2^^0^ (t ^ ^MM® 'fb^i^® M ^ ;b— r h 7> ^ 'j — - > ^ICM L T I ^ ^ o 
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^>=7t-T-r V h-T"^: LTJi'H. '-'c. ''p^ "'s. '^'imt^m-fibfi^o'm 

>ttJKh bTJiFITC. TRITC. DTAF^*^ h LT y— lf\ 0- 

(i2|@®i/;^^^ >aS<fe^LT*5i9^ ctL^A^i?x;i/7^ HIS^-rs:i tCict 
Hrati J^yS ^ tl ^ to (t T {± V ^ A\ ffl I ^ ;g> Tt: ^ 7°^ H ® ^IlfS 
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#©ft!is ^m. !^M. j^M. mipfrm^t^}i(Dmp}ri^-^^mif^:itt^'c^ 

S o 
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mmm 

Lx'^^y'^ ')-^y.^ ')--i^^'r^:ih{z^y)Mn^nt:^m&mzmnm-^ 

—^^m^ftifi^m^^my T — i^ F-^^^— pCANTABSE (7^-Ti^-^AyT)l^iy 

K<&7'n— i; >^'$-y-. pCANTAB-5E-^^^— ONcoK Notlgpj4(z|f Af ^ :i ^ 

■fe >^II : 5' -CATGGCAGATCTTTAAGTCGACTCTAGAGGCCTCTGC-3' (iS^'J#-^13) 
rmvim : 5'-GGCCGCAGAGGCCTCTAGAGTCTACTTAAAGATCTGC-3' (Se^'J#-^14) 
< 2 >^^^-DNA©I^i!i 

±ia-eftML:^c-^^^— . pSBSX^;t^$4i:LT. Vol.11, 
No. 13, pp. 1759-1764). G. P. Smith ^CD^vS (G. P. Smith Science, Vol 
249, pp. 386-390, 1990) ;5^(JKoivunen?> (fulil. 1995 ; Koivunen^. fam. 19 

94b*)S:^c#Ba(^:ih) iz^-oxmrn^fifzysmzm-^y.^xyT—v^iy^'h.^ 
F-^^ 'j-^ftsiu/io rv;^^ KpSBSxos^iifi^^cDiiDt^ToT^co i 

L®2xYT-AGigJ:ife(100//g/ml:^>t:v U 2%y;i/:3— :;<.^^if2xYmi1fe)(;pSB 
SX-effmiEf^U?^cA^®XL2-Blue>&1fiBL. 37''CT-10feMi: -5 tS« L/i„ 
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tzmi^*"^. 'Mm^coy^XS^ K^ili^T-^^QIAGEN PLASMID MAXI KIT(QIAGEN 
30/igCDpSBSX DNA^ NcoK BgllK SalK Notl(#120 units. 

>mmzXiD. mmyn'iht^-i"^'C^^:Lt^mm^Ltz'lk. Sephacryl S-400 (T 

MS:^ U 13'^ ^ Ut^"^ K (degenerate oligonucleotides : ^ >^'A7^^:7'^ 
TPCRtZj; t)22^iI<bDNA^flPM-r^Smithf,CD?^& (Mm) ^ti^n©^ 

-r :7'^ u— u =/'^^U7f-^ K^{^i^L?to ct-ox. Xe. X9. x.s. cx4 
c. cxsC. cxeC. cxtCs cxsC. CX9C45 ctr>'cx.2 h^/pt-^-^r^ h ^Stzi- K-r^ 1 
omm(D^-(y'5'^)-^mmLrzo c^t. rcj lii/^^^^ >^^^L. ^lt 

rXnj tt. ^^AlLTjiliR^nfeT^ y^*^Fjf^©i$t (n) ai^LTl^^ d 
To 7'^ U — {is < 2-ocD>';^7^^ >?^a;i^^r^ KF^tz 

F>TGT{3 J:oT=3— K^tls ^LT rXnj (NNK) ^-dXZI - Y ^ ^ 
A®^'^{i32«I®ffi^^:b-ti-^^tf C 3 ©32il D ®^y()^^c20^1^-r 

r 5^ Ktiiillt^C (unconstrained or linear form)t§^^ tL^ PtittTti^ < . 

^^-frT. ;b-r^3S>g:Jfoff$( constrained or loop form)-e%?l^-l±^ ^ i: 
T^^o '^-dX. CXsCtC ct-c^T^N^nS-^r^ iB?iJTGT(NNK)5TGT^;§-r^ 
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5/is(D5' ^i^\f^^>^t^jj$.:t Vzi^^ K 5' -ACTCGGCCGACGGGGC-3' 

(mm^ 1 5 ) t5us(DmMm.(D^my^ u 37 ^ k 5' -ttcggccccagcgg 

CCCC-3' (IB^iJS-^l 6) a^r^^-x'-^UTffll^. l/zgCD-^fS:^ U ^ 1/ 
K5'-ACTCGGCCGACGGGGCT(NNK)nGGGGCCGCTGGGGCCGAA-3 (n=4~15) (iE^iJ# 
■^17) ^mmtLX?Cm'l}^^m\ ^-^mJtLtzo pgr tCJiTaq DNA:^°'J^^ 

—■^i'^mmtwD^miK mncDKit^'^yyT-^mmi.tzo iv-^^jv^, 95 
gft(z72''c-r-5^rB^Mb/to :i©pcRM^>£3i^y-;i/vM^-y-. n^nt^mA 

<^NcoK Not! (#200 units . '^mmnM) ^ffll^T37°C-r IGB^Pb^JI U:to ^ 
©ft. 7. hl/7"hTh"v> • 7^:«"D— (Streptavidin Agarose) (GIBCO BRU± 
S!^)$ffl^/^T. tf:^^>fbDNA7-5y^ > h^P^^L. mm^y ^ ^ ^ U n 

< 4 >7 T — S^' ^ K^^^— DNA^^ >^*A-r >-lt— hDNAO^-Y i>3 > 

NAhilSjiSt. ^^E^IIlO^J^CDPf tc, ^ A ^ >-9-— hDNAA^n— K-r^-^^° 

<2>X'mtz7A5ug<D\icoU BgllK SalK NotHSJ^pSBSX DNAi: < 3 >Tt#fcO. 
2ugO:)^>VA-( >it- hDNAiiS. ^^S©Ligation High Mix {MmMtM) 
^ ffl V ^T 1 6°C T 1 6B$ FhI -f y — S> 3 > ^ ^ ^T o o ixi^;?^ §:7:n:y— ;i/y'^D 
D^;i/AMm;5fcI>'^n D^;i/AJSmbfc^. DNA^3i^y-;u^5tMS^-t±:^io 
tL7^rDNA$:M®7K{3v§Mb7^tft. ^ ^) ^^T^y ^ )V U — C3( ^ U:^<T 
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=ilyK&m^2./jL\M^\.tz. :L(Dm^m^. -hi^tC^^^L/r^^ r Ipso. 2cm© 
^^^^y h(BI0-RADi4i!i){3^L. Gene Pulser^^ac b ^ h n — v s >^g 

(BIO-RADttM)*fflV^Ts 2500V. 200Q. 25AiF®^f^TTmm^Vl/:^(4.5in#)^ 

(fflfiJi : M-^ h h U >20g/U -1--:^ h^ir^rX h h5g/k NaCl 0.5g/U 

20//g/mlT>fiy > (^7tM^^±i^)h50>tig/nilcr);?j^T-f v> (^t^J^^ 
Iti'^) =^atfSOBil^tgiferi/— h(SOBAGn^— : ^^"^ h h U r h >20g 

/U -f-X h^n^rv?. h^^ h5g/Ls NaCl 0.5g/L. lOmM MgCh. ^*;i/=i— X20g/L. 

n - > ^ ^ tf h Jt ^ ^ n ;t o 
< 6 >7 T' — i^li^OIsliR 

yt200ml©2xYT-AGtgt1il{3^b. M13K07^;u^l— 7 y — ^m.o. i.=10 h § J; ^ 
{3|]P;t. ^ {337°C-e30^PHl, ISOrpm-etg^ d Lj^o 3s'l:^(4°C,3000^pm,15^)^3 
J: l3®i*:^tE]iRL. 400ml®2x YT-AK±$i1k(100/zg/inlT > fi^ U SO/ig/ml^b 
■:>-v^i/>>g:^$f2x Ymilk ) i:: Sfcf^ L T 37''C "X: 1 Bfe. 1 SOrpmT- h ^ iS« L fz o 
iiii:N(4°C,3000rpm,30^){Ccl; t)*^^^^^!!]!^^. 3(^:7 — ^" U 

:3i5^b>^'>; =3-;KPEG)^±^^ffliA^;^v£-e;gai^®:7 b}to 0.1 

5f^S©PEG/NaCl>§?«(205i; PEG8000(W/V)/2.5M NaCl) §in^4°CT: 1 Bfelf^gfts it 
^C^(4°C,16000^pIn,30^){zJ; «9±vi*l^t. v±MS*0. HS»cDTBS(50inM Tris-HCl, 
150mM NaCl)M-^;^:7T-{3SSvg. 3iii:^(4''C, IBrpm, 15^) UT±vi*[I|iKs 9 - 
JS0.15fgacDPEG/NaClv|?M-e:7 TBSM -y 7 t — {zfJ^S, 

7 T-vr^^g,^e^j{3|<Dl00f^{z^ilib;to 



wo 00/53740 



PCT/JPOO/01478 



19 



-e^^t.u. (transducing unit)/mlT-^tHf^s ^i^^^iz^^^T ^^T"^ \^ (DX 
fzm.. CI®^g^^T£0.2ml^20ml®2xYT^§i1!l^ffll^T37°CT*^3IJ#PB^±§«Lfeo CI 

< 8 >HCV NS37°D5"7-— 4f^Jir^X ^ K®^^ 

HCV NSSrn^r'— tffSt4*^t-^fIJ^$:=i— K-r^DNAI^M- (979#*^ 1710 

M^^^Slgl- ^ :i ^ {C ct D f^M L T^io ?^jb\ HCV^' y A IB^iJ {i. {?iJx.{i" 
HPCJCG(accession number D90208)^ bTGenBank(CM^^tLT:fe C^-fn 

^ J;^i-MBPi4-^gaK^Jl-^^^— pMAL-c2(New England BiolabsttS!^){3#A 

l^^o ^# tl}tDNA5:^'fb*;i'i^ Avi J; >*^fliaXL2-Blue^ 

(Stratagene^tSi)t3#A U fee f# ^ ntzmWmmit<D o ife-^^ S MA^^JI qJ 

< 9 >MBP-NS34a(7)Aa^il*D cfct/m^ 

—)HZ'i)t^xn^tzo 100//g/ml©T>ti°^> U >*^tfLBS^tSi:ifei3^^/zJ:Ha 
®ili9flJi!iL;tAMai*®=] n - — 50//g/inlcD:p> b:>' U > >&^tfLBJgiik20 
Oinl^Ati;^c500mmJKn:7^XnIt5;*: (1 U izmmmmL. 30°CT14 

--imr^m.to odeoom.st^i^o.nzrjL^^-^i^mi^rzo 4°c-T:<^mLtz'^k. 
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85%(DNaCl^MTMi*^=l:^^f#f^> 5Qml(D^-^ y T —A (lOmM Na-phosphate 
bu£fer(pH7.2), 30mM NaCl, 2mM DTT(dithiothreitol)) iZfJ^gb, <^f(^Mm^^. 

b h^Il]iRb:^co CinS:/^"^;/ 7 T — BdOmM Na-phosphate buffer(pH7.2), 30 
mM NaCl, lOmM 2-ME(mercaptoethanol ), 0.25% Tween ZO)izm^Ls rCT— Bfe 

>ti^I^ (glSmin. S^lOcm) (c, O.Sml/^cDii^T'T^r^ -f Us ^tl^^^m 

*^A®^S®4fSS®/-^'3'7T — 8 i^m.(D I'i y T — C (lOmM 
Na-phosphate bufferCpHT.S), 0.5M NaCl)T ^ A ^v5fe^l^x lOmM® h — :^ 

20%h?&:S ci:^izv^^]^U^ iSffl-r^^T-80°C{zT^#L:to 1 U b;b©t^«A^ 

< 1 0 >MBP-NS34a®ELISAic J;3^fi 

100>al©PBS(-) ( 2fffi^«-f 7)->^^^;^tlM; >Mfj^feJI:felM7K) «4jc7)1.2 
//g/ml®^f^i7=5f^tnMBPI^JitrL^* (New England Biolabsl^tiH) ^v^^d^^^ 

Jl^^^mi^fzo 200//1C7) PBS(-)T U;tf^^ 200// l©PBS(-)4'tC^§ 
MUyclX BSA (-^i/jfumT;!/:?-^ >) <^ 3i;K3v±A ^ST- 8 B$rEgiil±M^& 
^■y-T'>ii:;i/^-7"P Lfco 200/il®0.05% Tween 20^^tf PBS(-) 

200//l©0.05% Tween 20^^tfPBS(-)-e Dtf^^ »^x;Kzl00Ail 
CDPBS {-)X 5 73fg#f^LfcBv¥^3^t>'-<;i/7h^v^'--tf|iH^^:3r^taMBPs^.^^ 

(New England Biolabsl^tii) ^Mx-XMUX 2mmi:i±-( >^i^— h L:to 2 
00//lO0.05% Tween 20§^tfPBS(-)T yi/^&^^trf L^cf^^ 100Ail®ABTS 

( 2,2'-azmo-di-(3-ethyl-benzthiazoline-sulfonic acid)) v^?^ (7'"v'i>ip'A:7 TJl'^ 
->T^±m)^M^xmUX 5^?J\'i >^zL-K— h Ltzo lOO^ilOlM NaOH (m9tm 
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mznvxm?-}i^uaL^m?'^m.tvx^m.Ltzo mm\Simt. 2o~3oong/micDiB 

HCfe-5B3[i^yl^©MBP(New England Biolabs ^±i!i)^ffll^T fHHtOELISA^&tf o 



;1->^'vi{±> ^^^^riiJfcSmithi^CD^JviCMethods in Enzymology, Volume 217, 
pp.228-257)SI>''7 vTi^±:7 T — >?^V ;^7°l^-r i>;^7^AvW^°D h 33 — 

JglOmMT^JP^;to 

>^'j3 J;U^■ELISA^Cffll^^^6M (MBP-NS34a) vgrt(±. lO/zg/^a 1® ^iJg 
-T >^'M">y :7 T-(10mM NaHCOaillijr^, pH9.6)t3 J; |9 IlilLfco 
6mm4^' U >^a- — :7"(Falcon 2063)(c$^5ml©geM«<&il/i PALM 

REACTION PR-12(NEWC0^iM)±T:4°C-e 1 Bfel^abfco M eKv§r-l5<^l5^^s TBS/n" 
^yyT-xm^rfl^tcm. mSmKDy'u >;/^>^lgrt(5% BSA^^tflOmM NaHCOa 
mmm^^mtzL. rex 2ms. palm reaction PR-12TJg^-5 \^tzo 
>y?g?t<&P^^L. TBST(0.5% Tween 20<&^tfTBS)M- >y :? T--e6[pl?$fe^ 
Img/ml (0.1%)BSA^WTBSTM>y ^T-THii!|t;^cP;f^a(Z)7T->'^^ 'j - 
(~2xlO"TU)$^]nx.> 4''C-f l[^fe^ PALM REACTION PR-12T"jSh^ U/ic 

r%^10lE]^i9iSL;to 4ml£Dj§{±i^^'^:':7T— (0.1% BSA^^tfO.lN v>-HCl, 
pH2.2)^^fcb^ PALM REACTION PR-12-ei5^PB^ti^ ^ f d i: (3 J; D . 
•7'(c|g^t:^7 T-i^^fgm^-y-s 400/^l©2M Trisv^r^(pH«ffi|l^^)t4^lOL}to 

h±T5£W^-y-;t:;*;^®TGm©3D--® lfig<&5 ml 
®LB^^it!l4't:•Mi:^^g«tl^Jll^T37°CT-^^tg«U;to 20 ml®2xYT4'T\ TG 
lt^«M0.2ml<&37°C-T:^3H#FB^}Sh^tg«L. O.D.=$^1.0®i:S«r^{CHlS!iUs 5 
^Pb^^?^T#SL;^Co ±I3®< 2 >TlH]ilXL/zvgm7 t — vrt® -5 *>-l^^:$5-ftcD2. 
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m.mm:^<kmmmrTmcDy^>ru-hmm:^nr:>tzo mK^itm't^irc, 3000 

rpm, 15^)lzX^mit^Mi!^L. AOmg/mlti-f-^ ^ -y>s 40mg/inlT > b* U > 
^tf2xYT-AKtgi1fe(zMvlL. 37°CT- m^h^±g#byto 

(rC, lOOOOrpm, 10^)(c J: D m^M^HlUX 0. 15fg«®PEG/NaClv§r^>&ijn 

X.. rci::mr^w<±mm'^. nxim't^v ire, loooorpm, lo^). itm^^imi 

±iafl<t <1>A^?5<3> ©mft ^3-40111^)^^1-^^1(3^;^. MBP-NS34a 
■Tr®[s]iR:7T — v^tfitigLfe^T — S^(10"~10"TU/iiil) ^fflV^T. < 1 > ;^ 

< 4 >m?-n34alzn^'^ulMm(D$)^y T — i^^n — yRZJFyr — iymmm 
mt^< 3 >©SOBAGT*"-n/- h-eff ^n7"cA^aTGl(Z)i3D - — yT 

—i^'^u—iyRxi-^mmmmm^n^tzo m^titzy'u— hcon d <g:4o 
h(Dm^^. ^n^tin-Dtzo 50uio)i^mmzm.o.i.=io}it^^^oizm3m^ 

JV/^ — yT — iy^mui.. 2xYT-AGtgJtfe500/^lin;iT37°CT30^M^ -5 t^Co 
ia'i:^(4°C, SOOOrpm, 15^){c J; DSf^^SiR Ls lml®2x YT-AKtgti!iiz:g»S^i L 
37°CX immt^ mm Ltzo SBs 3®'Cn(4''C, SOOOrpm, 15^) iz J: D ±g«?t 
^3:.^y-<> \i)vy^sL — y'iz\n\i^Ltio :^^lzy -r—'JCD'^^WLt^'pt^ v n hrn^t) 
n ^ Jtl^iiO . 15{gfi©PEG/NaClvg?£^ V ^T iti^ X^fzyT — i^rt ^ fl^ L fco :i 
© ^ T - ^ MBP-N S34a f S-^ ql tgt«t (D-^^y t — V ^ u — > ThB®ELISA 
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lexi Prep Plasmid Extraction Kit (T-^ iy ^ t Jl'^ lyT^tM) M 

< 5 >ELISAYS{3ctSMBP-NS34alS^:7 IT- — vCDfBj^ 

965H:®-x'-i' ^ D^-Y ^— rix— h (Maxisorp^ MncWM)^(DmBM (MBP-NS34 

a) commti^i ^ ^jiy^tz^obouicomm^miK m7i^Lrz^-^->^'mtnm^ 

mMLtzirCX^ ims lOmM NaHCOaM-^;/ :7 pH9.6. m&mmj^lOusMDo 

y'V— h(Dy'n >v ^^r > ^'*)^-?- > ^'iS h PJ^l^lOmM NaHCOaTfli^ L fcBSA 
fraction V®5mg/ml(0.5%)vg?^$: 1 >> 3^;!/^/!: i9 200/ilv±A L. 4°CTmrHmS 
LTtfoTto TBS/N'>y :7 T 1 0 >; >X Lfef^. < 4 >-eHii:ib;^c7 T-i;=?^5 
0Ail^MBP-NS34a<&@^Lfc^n^ncD'>:n;KcJ^nx.. 4°CT-B^-i' >dri-<— h 

Lfco TBSM-^y :7T--r-4|pIn>:ii;i/<&?$t^Ls 5%;:^ =ir A ^ V^T2000^g#|R 
L B v¥ -7 +^ t' 7h fx -tz' ( HRP L ;t t ^Ml 3 :7 T — J^f2^ ( 7^ -^^ 

ty^' Ay TJV-^^>T^tWi:code No. 27-9411-01) ^ 1 -i? 50/z lv± A Us 

200xzl®0.5% Tween20*^mBST '>ai;i/^ 5 |Hli$fe^L;tfts 100x^1®^^^ 
Wv^rt(0.2ing/iDl®ABTS^^tr50iiiM^rc>@t, pH4.0 : T'v A 7 x'f>rtt 
code No. 27-9402-01)^ fin X.T lira -C ^ ^{Z^ h Ltz. if^m^^ 

96't> :^)iy]y— h U-^*— (BI0-RADttM)£3j; !9 405nmTiPiJ^L. MBP-NS34a©^ 

2 f$t;±^ei ^ :7 T - V mm ^MBP-NS34a/fig'^ 7t — i>~^D — >hUfco t3 

USkmxm^Ltz^^^mUZTfsir. ^^iJy'^ y':=i> hT^—JltLXlt. ^>^* 

< 6 >MBP-NS34a$£^7 — i/^ D — >cDlI^i2^iJ®j|?W 

V^T7■^^ ^ Fc7)PS^<&tTo;^Co < 4 >xmm[.tzy T — i^ I KDNAc7)-5^> ± 
IBOct^t:: L-tl5)^^n7^c:7T->'{c1@^t-^DNA>&2.5/^l(iSi^l00ng). yy-iy 
© ^ > y A DNAfSm*^ ^ -t '^^^60JMS® jig {zJig-^-r ^XoiZi^mLtziy-^y 
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> ^'r^ V— 5' -TGAATTTTCTGTATGGGG-3' (ffi^ij^-^ 1 8 ) 1 .6pmol bx 
PRIZM DNA CYCLE SEQUENCING KIT(PE; W 7rSx::^7" A:^iM)^ffl^^T. v»©rD 
hn— PCR9600(Perkin-elmerttM)PCR^S{c ct D1t-r ^;i/i>— '!r>i^ 

AT^ Ki3vg|?Us 377^DNAi-->r>+f-(ABltt^)^ffll>TDNAliaiE^iJ^^*^s 

7 T — © ^ > ^' A Mfeji© T ^ y gglB^'J ©M^ff ^tTofco mMnmi 







\in 




mm. 


K13 


CVPLVCIFRC 


(IH^'JI 


1-^1) 


19 


J 94 


CSRIVCLLWC 


(iE5^'JI 


1^2) 


5 


J93 


CWLFLWC 


mm 


1^3) 


3 


N59 


CWLLVFC 




1-^4) 


2 


K5 


CIAVIC 




1-^5) 


2 


K25 


CRPVMALFYC 




1^6) 


2 


N28 


IWAVLWIWN 


(lE^'JI 


&^7) 


2 


J95 


WVFFWLSRP 


(iE^UI 


1^8) 




Kl 


IWHFSFMWI 


(IB^'JI 


1^9) 




N50 


CRLLVKVFWC 


(ia^'ji 


mm 




N51 


GRRFGIVCTGLKYFV 


mm 


mn) 




N70 


CALMSCLFWC 


mm 







< 7 >^^-<^r^ h-cDd^M 
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ii'yix : Kromasil 100 C18, 5 //m, 125x4 mm 
: 20°C 

:0.75inlA^ 

: Buffer A: 0.1% h V ^ ;V:t nmm7Kmm 
mti^ : 0.1% TFA( h U 7;U7f-D@tig)7Kv§r'f^i/7"-t h (20/80) 



izXi:)Wmj^^m^-t^m\^^(D:^i^ (Biochem. Biophys. Res. Commun., 210, 

1059 (1995)) izm^. '^m.^y'^ \'(Dzruy=-7^—^mmE'^(Dmi^n^tzo m 

m L lxig®MBP-NS34a. St>'il^ ajetCgiS^i L}t:M-tl- > r;i/>&^tfRj;£;r^ 
(SOmM Tris-HCl(pH7.5), SOmM NaCl, 5mM MgCh, lOmM DTT)=&25''CT15^PhT^ > 
ar^^-hU/to -^fSftM^BOyt/MO-^^iigT-^^SPL. ST-CT- 1-311$ Fb^>Sj;&^ 

■y-Tto ^VNT^/^-v^M® 9fSM(Z)M;;&{?±r^ (20%7^-fe h 0.1% tfa) 

^m^^:ihizx^. mm^m^i9'±^'^. x^mfj^^A (ymc-am-302) 
m(Dtj]mt:—^^^^iii (340nm-ejE!j^. sionmTiPjj^) mmMmmm(Dmmm 

wr^TiUofcfiis 1 m^m\-yfzmm^mW:m(Dmmmi)h\.fzo ^ 

5o)^-Wi±iL;fc (^2)0 
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J y 






1 L< 5 0 V i A / 


K13 


CVPLVCIFRC 




1^1) 


5 


J94 


CSRIVCLLWC 




1-^2) 


5 


J93 


CWLFLWC 




1^3) 


3 


N59 


CWLLVFC 




1^4) 


3 


J95 


WVFFWLSRP 




1^8) 


15 


Kl 


IWHFSFMWI 




1^9) 


15 


N51 


GRRFGIVCTCLKYFV 




1^11) 


7 



< 2 >NS4a^r^ H\ 4A18-40iz 7 t — v^^^ K ^iMBP-NS34a®$g^PflS 

'^:7°^K (4A18-40-^r^ Khf^p-r^) A\ NS3rn7^7^— -tzcDfSti^ti^^t-?)© 

LT»?>tlTV^^ (Tanji^. J. Virol., 69, 4017-4026 
(1995)) o 'fb^-^^4A18-40-^r5^ K (LTTGSVVIVGRIILSGRPAVVPD) (IB 

^'J»-^19) <&fflV^T. K i:MBP-NS34aMeMi:®*S^-vCO^ 

#>&:7T — >^ELISAv£iZct fpM/f bfco 4A18-40^r^ K%^;H:tT 10. 2 OfS 
iifiJ{3v»b/zMBP-NS34aMaK10x^g/inl§96:r^(Z)v^ ^ n ^ _:7°u_ ya^ 
^^i; 3i;Kz@|g'fbb}to ru-h<felOmM NaHCO3-ei^ML;^c0.55i BSAjgMlOOAil 
^ffll^T^'D J^>^*U/if^s 200/^ IOTBS^n" :7 — T 1 ID U > 7; Ls 96;r^r 
hCcHSS^iJ 2 < 4 >TfiMb/i7 T — s;=^§?^100/zl>^NS4a^r^ K^MBP-NS 
34a®SM*SI^'ft.Lfc#'>:n;i/{cl]px.s 4°CT— H^fe-i' >^:x^— h L;to 200//1 
c7)TBS/^-<3/ 7T-T-4lH]'!7 3i;u$^ytL. 5%;^^A V^T2000fg#|R b 

:^cffiv¥yt^lf^;i/;t:^^>^— Hz(HRP)^i!S5Lfet^yi^mM137T-i:^m<*:>& 1 
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200//1®0.5% Tween20^^tfTBST"'>:n;b^ 5 |lli^r^^U;^cf^s 100/i lCD^;i/7t- 

— h 'J— (BIO-RADttM){cJ: D:y6^^^S405nID^^^lJ^U^ NS4a^r^ K©i^<!E 
T i-i i5 V > T mm ^ n ^ MBP-NS34a ^ ^ t — ^ r ^ K ©JlS-^tc X ^ ^^^m ^ iPiJ 

< 3 >-7 T — ^^^7°^ K i:MBP-NS34aOlS-^iaS^J®:^ ^ U — ->^' 
^-^PflS^J© ^ U - - > ^' ^ ±m(D yr — iyEU SA^ X 5^ A ^ ffl I. ^ T tf o 7t o 

UfcMBP-NS34aMaM^§M50Al^fflV^T1!Sffi L}to ru— h^lOmM NaHCOaT-s^ 
BSA^§^^100^^1^ffll^T:7■D -;dp>/7-b7tf^^ 200// lOTBSM' <;/ :7 t 

CC7)vmi^lOO>al^MBP-NS34a^aW^ISaL/r&'>3:;KCj!jD^. 4°C-t:— B^-Y >^ 
hb/to 200//lOTBS/s;>y ^T— -tr4[n]'>:ii;i/^?$t^U. 5%:^ ^ A ^ ;k:7 ;^ 
ffl V ^ T 2000fS#SR Ltzmm'7'^)-\:^^)l:t^i^V—■^m?)WMLtc\l'yi^ifim^y 

•r-i^iKit^^i^:^jv^tz'o50umxi.. muxmrn-i h Ltzo 

200/^1CD0.5% Tween 20^^$fTBST 5 [D^Jfert U:tf^> 100/il©ABTSv$ 

m^1}Ux.X. ^iEiX^ ^iz-f y^:3.^—h Ltzo 965^rb— h U -^S'*-(BIO-RAD 
»9^=^m^405nm&«iJ^L. {l:^tl©##i£TJ3*5V>Tm^^n§MBP- 
NS34a^7T-S^-^r5=- K®^^lzJ;§^;^^itJ: D -fb^i^Ci^^&TT^^^ 

'<&^m^xmmizm\^Ltz hcpi 27 1 a mj^m^&o MBP-NS34a tyT—i>-^ 
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^^(D-ya ^T-^T^mmm^m'^Ltzm^. HCPi27i{±NS3rn5^T— tr'^ts 

ti)V=^-( U— (Dt^m*^^^V^7"c L:^^C7)T\ NS3:7°D ^T— -tz^rgtiPISt^ h :7 



CI 



N- 
H 




CI 




HCP1231 



HCP1271 
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1 . r£t4^WT§^<*:^^<DJr$^(D$It^{c^aSf1;ffl-r^;i htCct^T^OrS 
h ® ffl S ft ffl ^ PI S T ^ W ^ J^tK -r -5 xfMo 

5j<Ji 1 izmmcDm^o 

5. HuHB^r^ K*^3~ 1 5^S®S^T'^^. ai^JI 1 (3iElli4©^i£o 



f. 

% 



2/4 




«2, 
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i2^'J^( SEQUENCE LISTING) 



<110> Pife©^^*5^^%t(Ajinomoto Co., Inc.) 

<i2o> '^i^^^^fo^m^mmncDT.^ ^)--y'^m 

<130> B-585AY0P963 

<150> JP 11-63110 
<151> 1999-03-10 

<160> 20 

<210> 1 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: phage display peptide K13 
<400> 1 

Cys Val Pro Leu Val Cys He Phe Arg Cys 
1 5 10 

<210> 2 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: phage display peptide J94 
<400> 2 

Cys Ser Arg He Val Cys Leu Leu Trp Cys 
1 5 10 

<210> 3 
<211> 7 
<212> PRT 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: phage display peptide J93 
<400> 3 

Cys Trp Leu Phe Leu Trp Cys 



<210> 4 

<211> 7 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: phage display peptide N59 

<400> 4 

Cys Trp Leu Leu Val Phe Cys 
1 5 

<210> 5 

<211> 6 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: phage display peptide K5 

<400> 5 

Cys He Ala Val lie Cys 
1 5 

<210> 6 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: phage display peptide K25 
<400> 6 

Cys Arg Pro Val Met Ala Leu Phe Tyr Cys 
1 5 10 



5 



<210> 7 
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<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: phEige display peptide N28 
<400> 7 

He Trp Ala Val Leu Trp He Trp Asn 
1 5 

<210> 8 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: phage display peptide J95 
<400> 8 

Trp Val Phe Phe Trp Leu Ser Arg Pro 
1 5 

<210> 9 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: phage display peptide Kl 
<400> 9 

He Trp His Phe Ser Phe Met Trp He 
1 5 

<210> 10 

<211> 10 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: phage display peptide N50 
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<400> 10 

Cys Arg Leu Leu Val Lys Val Phe Trp Cys 
1 5 10 

<210> 11 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: phage display peptide N51 
<400> 11 

Gly Arg Arg Phe Gly lie Val Cys Thr Cys Leu Lys Tyr Phe Val 
1 5 10 .15 

<210> 12 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: phage display peptide N70 
<400> 12 

Cys Ala Leu Met Ser Cys Leu Phe Trp Cys 
1 5 10 

<210> 13 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

catggcagat ctttaagtcg actctagagg cctctgc 37 

<210> 14 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 



<400> 14 

ggccgcagag gcctctagag tctacttaaa gatctgc 



37 



<210> 15 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 15 

actcggccga cggggc 16 

<210> 16 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<210> 17 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<220> 

<221> misc_feature 
<222> (18) 

<223> n=(NNk)x (N=a or g or c or t, k=g or t, x=4 to 15) 



<400> 16 

ttcggcccca gcggcccc 



18 



<400> 17 
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actcggccga cggggctngg ggccgctggg gccgaa 



36 



<210> 18 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 18 

tgaattttct gtatgggg 18 

<210> 19 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic peptide 4A18-40 
<400> 19 

Leu Thr Thr Gly Ser Val Val He Val Gly Arg lie He Leu Ser Gly 

15 10 15 

Arg Pro Ala Val Val Pro Asp 
20 

<210> 20 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: sequence of spacer 



<400> 20 
Gly Gly Gly Ser 
1 
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